In the course of screening for yeast squalene synthase inhibitors, bisabosqual A was isolated from the culture broth of Stachybotrys sp. RF-7260. The related compounds bisabosquals B, C and D were also isolated from Stachybotrys ruwenzoriensis RF-6853. Bisabosquals inhibited squalene synthases. IC50 values of bisabosqual A against the microsomal squalene synthases from Saccharomyces cerevisiae, Candida albicans, HepG2cell and rat liver were 0.43, 0.25, 0.95 and 2.5^ug/ml, respectively. Bisabosqual C exhibited inhibitory activities similar to bisabosqual A. Bisabosqual A showed broad spectrum antifungal activity in vitro.
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Squalene synthase, the first committed enzymes of ergosterol biosynthesis, condenses two molecules of farnesyl pyrophosphate to give squalene. This enzymehas been purified from bakers yeast and characterized in detail1}. At present, the genes encoding squalene synthases have been identified in Saccharomyces cerevisiae2\ human3)
and Arabidopsis thalianaA\ Disruption of the squalene synthase gene by insertional mutagenesis indicated that yeast squalene synthase gene was a single copy gene that was essential for the growth of yeast2). Wewere interested in this enzyme, which regulates the flux of isoprene intermediates through the sterol pathway at unique branch points of isoprenoid biosynthesis.
Squalene synthase inhibitors were expected to show antifungal activity. As a result of large-scale screening of fermentation cultures for yeast squalene synthase inhibitors, we found four new compounds, bisabosquals A, B, C and D from two fungal strains of Stachybotrys. In this paper, we describe the taxonomyof producing strains, fermentation, isolation and biological activities of bisabosquals. The physico-chemical properties and structure elucidation of bisabosquals are described in the accompanying paper5).
Materials and Methods

Microorganisms
The fungal strain RF-7260 producing bisabosqual A was isolated from an unidentified decaying broad-leaved-tree leaf collected on Amami-oshima, Kagoshima Prefecture, Japan. The fungal strain RF-6853 producing bisabosquals for 50% inhibition of cell growth (MIC50) was measured at 595 nm by spectrophotometer (Bio-rad).
Fermentation for Production of Bisabosqual A A slant culture of the strain RF-7260was inoculated into a 2-liter Erlenmeyer flask containing 800ml of medium consisting of glucose 2.0%, malt extract 3.0% and yeast extract 0.5%. The inoculated flask was incubated at 28°C for 5 days on a rotary shaker (180 rpm). The cultured broth was transferred into a 50-liter jar fermenter containing 30 liters of a production medium consisting of glucose 2.0%, glycerin 2.0%, beef extract 0.3%, yeast extract 0.2% and polypropyleneglycol (#2000) 0.04%. The fermentation was carried out at 28°C for 6 days with aeration of 30liter per minute and agitation at 250 rpm.
Fermentation for Production of Bisabosqual B A slant culture of the strain RF-6853 was inoculated into 500-ml flasks containing 100ml of the seed medium consisting of glucose 2.0%, polypeptone 1.0%, beef extract 0.3%, yeast extract 0.2% and NaCl 0.1% (adjusted to pH 7.0 before sterilization). The flask was incubated on a rotary shaker (180rpm) at 25°C for 5 days. The seed culture (4ml) was transferred into thirty 500-ml
Erlenmeyer flasks each containing 100ml of a production medium consisting of glucose 2.0%, glycerin 2.0%, beef extract 0.3% and yeast extract 0.2% (adjusted to pH 7.0 before sterilization) and allowed to grow on a rotary shaker at 23°C for 10 days.
Fermentation for Production of Bisabosquals C and D
The slant culture of the strain RF-6853 was inoculated into fifty 50-ml test tubes containing 10 ml of a production medium consisting of sucrose 2.0%, glycerin 2.0%, beef extract 0.3% and yeast extract 0.2% (adjusted to pH 7.0 before sterilization). The culture was incubated on a rotary shaker (300 rpm) at 28°C for 10 days.
Results
Taxonomy of the Producing Strains
The morphological characteristics of the producing strains RF-7260 and RF-6853 are as follows. The colonies of RF-7260 cultured on Potato Carrot Agar at 25°C for 14 days reach 12-15 mmin diameter, with good conidiation, without aerial mycelia and are wet and pale yellow. The Isolation of Bisabosqual A The isolation procedure of bisabosqual A is shown in Fig. 3 . The culture broth (25 liters) was stirred vigorously with EtOAc (20 liters) for 30minutes and then separated into filtrate and mycelia by filtration. The filtrate was adjusted to pH 4.0 and then centrifuged and the supernatant was washed with water (5 liters). The EtOAc layer was evaporated in vacuo to dryness. The residue (50g) was subjected to silica gel column chromatography (Silica gel 60, 1 kg, E. Merck), and eluted with w-hexane-EtOAc (6 : 4) . The active fractions were combined and concentrated to dryness. The residue was dissolved in^-hexane-EtOAc and crystallized to give pale yellow plates of bisabosqual A (4. 13 g).
Isolation of Bisabosqual B The isolation procedure of bisabosqual B is shown in Fig. 4 . The culture broth (3 liters) was adjusted to pH 2.0 and then separated into filtrate and mycelia by filtration. The mycelia was extracted with 70%aqueous acetone (2 liters) and then filtered. The filtrate was evaporated under reduced pressure to give an aqueous suspension, which was extracted with EtOAc. The EtOAclayer was concentrated to dryness (2.53g). A part of the residue (300mg) was subjected to silica gel column chromatography (pre-packed column size B, LiChroprep Si60, E. Merck). The column was eluted with EtOAc -toluene (1 : 3). The active fraction was evaporated to give a white powderof bisabosqual B (146 mg).
Isolation ofBisabosquals C and D
The isolation procedure of bisabosquals C and D is shown in Fig. 5 . The culture broth (500ml) was separated into filtrate and mycelia by filtration. The mycelia were extracted with 70% aqueous acetone (1 liter) and then filtered off. The filtrate was evaporated under reduced pressure to give an aqueous suspension, which was extracted with EtOAc.The extract was evaporated in vacuo to dryness (5.97g). A part of the residue (430mg) was subjected to silica gel column chromatography (pre-packed column size B, LiChroprep Si60, E. Merck). The column was eluted with EtOAc -toluene (1 : 3). The active fraction was evaporated to give a white powder ofbisabosqual C (67 mg).
The filtrate of the culture broth was extracted with
EtOAcand the extract was concentrated to dryness (2.0 g). A part of the residue (400mg) was subjected to silica gel 
Biological Activities
The inhibitory activities of bisabosquals against the microsomal squalene synthases are shown in Table 1 .
Bisabosqual A inhibited the microsomal squalene synthases from Saccharomyces cerevisiae, Candida albicans, HepG2 cell and rat liver with IC50 values of0.43, 0.25, 0.95 and 2.5 jUg/ml, respectively. Bisabosqual C also inhibited the microsomal squalene synthases to an extent similar to bisabosqual A.
The antimicrobial activities of bisabosquals were Weconsider that the bisabosquals could offer a useful lead structure for developing a novel class of therapeutic agents for treatment of hypercholesterolemia, because squalene synthase is also the key enzyme of cholesterol biosynthesis in mammals. However, such development remains to be investigated.
